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Numerical models have demonstrated that asteroidal satellites may be formed
from the debris of a catastrophic collision between two asteroids (Durda 1996,
Icarus 120, 212-219). Another possible mechanism for forming small satellites
about asteroids is through the mutual reaccretion of ejecta from large cratering
impacts on the primary. In the absence of collisions or other perturbing forces, a
particle ejected from the surface of a rapidly rotating, irregularly shaped asteroid
will eventually re-impact the primary if it does not escape the system altogether.
A small satellite cannot then be formed simply by launching a large ejecta
block directly into orbit. However, numerical integrations of the trajectories of
impact ejecta around 243 Ida (Geissler et al. 1996, Icarus 120, 140-157) show
that many debris particles can temporarily co-exist in complex orbits about the
primary, offering the possibility that a fraction of the crater ejecta might collide
and mutually reaccrete in orbit. For instance, only about 3% of the ejecta
from a 10 km diameter crater on Ida would need to reaccrete to form Dactyl.
We present numerical experiments from the same model we used to examine
ejecta reaccretion on Ida, modified to include particle collisions and reaccretion
in orbit, that explore the formation of small satellites from the impact ejecta
mechanism.
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